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1. An isolated infectious recombinant respiratory 
syncytial virus (RSV) comprising a RSV genome or antigenome, a 
major nufcleocapsid (N) protein, a nucleocapsid phosphoprotein 
(P) , a laVge polymerase protein (L) ,. and a RNA polymerase 
elongatioA factor, wherein the recombinant RSV has at least two 
attenuating\ mutations, one of the mutations specifying a 
temperature-sensitive substitution at amino acid Phe 521 , Gln e31/ 
Met ii69, or Tyrjbai in the RSV polymerase gene or a temperature - 
sensitive nucleotide substitution in the gene-start sequence of 
gene M2 . 

2. The\RSV of claim 1, having at least three 
attenuating mutations. 



3. The RS\ 



Phe 521 or Gln 831 . 



Met 



1169 ■ 



Tyr 1321 . 



4. The 



claim 1, wherein Leu is substituted at 



:laim 1, wherein Val is substituted at 



5. The RSV of claim 1, wherein Asn is substituted at 



6. The RSV of claim 1, Wherein at least two of the 
mutations are selected from the groVip consisting of 
temperature -sensitive substitutions \t Phe 521 , Gln e31 , Met xi69# and 
Tyri32i* 



7. The RSV of claim 6, whereof the 
temperature-sensitive* substitutions are a\ Phe 521 and Met 



1169 • 



8. The RSV of 6, wherein the t empjera ture - sens i t i ve 
substitutions are at Gln e31 and Tyr 1321 . 
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1 \ 9. The RSV of claim 1, wherein two mutations occur in 

2 the cddon encoding a temperature-sensitive substitution at 

3 Phe 521/ X^ln 831/ Met 1169# or Tyr 1321 . 

1 \ 10. The RSV of claim 1, formulated in a dose of 10 3 

2 to 10 6 PFUXDf attenuated virus. 

1 11 \ The RSV of claim 1 further comprising a 

2 nucleotide modification specifying a phenotype selected from a 

3 change in growtn\characteristics, attenuation, 

4 temperature- sens ioivity, cold-adaptation, small plaque size, 

5 host range restriction, or a change in immunogenicity . 



1 
2 

1 
2 

1 
2 

1 

2 
3 
4 

1 
2 
3 



12. The RS\^ of claim 11, wherein a SH, NS1, NS2 or G 
gene is modified. 



13. The RSV ofNcXaim 12, 



deleted. 



14. The RSV of clai^n 12, 
reciprocally substituiedf in posist 



RSV 



:io; 



15. The 
nucleotide modif icat 
that is modified or r& 
antigenome . 



(of claim 11 
is to a cis 



wherein the SH gene is 



wherein the NS2 gene is 
for the SH gene . 

wherein said further 
cting regulatory sequence 



rranged within Nthe RSV genome or 



16. The RSV of claim 15, wherein the cis-acting 
regulatory sequence is replaced by a heterologous regulatory 
sequence . 



1 17. The RSV of claim 16, wherein the heterologous 

2 regulatory sequence is a cis-acting regulatory sequence of a 

3 different RSV gene. 



1 18. The RSV of claim 11, wherein the nucleotide 

2 modification is selected from a termination codon introduced 

3 within a selected gene or a change in sequence, position, or 
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presence of a GS or GE transcription signal relative to a 
selected gene. 

\ 19. The RSV of claim 11, wherein the nucleotide 
modification comprises an inserted, deleted or altered 
translatidhal start codon in sequence context within the RSV 
genome or aritigenome. 

20. \ The RSV of claim 11, wherein a gene or gene 
segment encoding^ an immunogenic F or G protein region of one RSV 
subgroup virus is\incorporated within a genome or antigenome of 
a different RSV subgroup virus. 

21. The RSV of cla^^ll, wherein the RSV genome or 
antigenome is modif iedVo encode \ non-RSV molecule selected 
from a cytokine, a T-helbef epitopte, a restriction site marker, 
or a protein of a microbial pathogen capable of eliciting a 
protective immune respor/seVn a maiAmalian host. 

22. The RSV of clai^m 11,1 which comprises a gene or 
gene from PIV replacing a corresponding gene or gene segment of 
RSV. / \ I 

23. The/RSV of claim 22, therein the PIV gene or gene 
segment encoders H N/or F gly co p rotein 1 \ 

24. IThfe RSV of claim 23, Wherein the gene segment 
encodes a cytoplasmic tail, transmembrane domain or ectodomain 
of HN or F of P::yi, PIV2, or PIV3 . \ 

25. 'Dhe RSV of claim 11, further comprising a 
polynucleotide sequence encoding an immunogenic Vpitope or 
protein region of PIV whereby the RSV elicits an Ymmunogenic 
response to both PIV and RSV antigens. \ 

26. An isolated infectious RSV particle which 
comprises a recombinant RSV genome or antigenome, a major 
nucleocapsid (N) protein, a nucleocapsid phosphoprotein \p) , a 
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rarge (L) polymerase protein, and a RNA polymerase elongation 
factor, wherein the genome or antigenome is modified to ablate 
or mbdulate expression of a SH, NS1, NS2 or G gene or a 
cis-acting regulatory sequence. 



^27. The RSV of claim 26, wherein the SH gene is 



deleted. 



28. VThe RSV of claim 26, wherein the NS2 gene is 
reciprocally substituted in position for the SH gene. 

29. TheYRSV of claim 26, wherein the cis-acting 
regulatory sequence Vs replaced by a heterologous regulatory 
sequence . 

30. The RSV 6£ claim 29, \ wherein the heterologous 
regulatory sequence is af &is-acting\ regulatory sequence of a 
different RSV gene or of PxV. 

31. The R@V of claim 26, Iwherein the RSV genome or 
antigenome further obmprises a gene or gene segment encoding an 
immunogenic F or G protein regiomof a different RSV subgroup. 



32. jrhef RSV of "claim 26, jwherein the genome or 
antigenome comprises a chimera of a liupan RSV sequence and at 
least one non-hLman RSV sequence. 

33. "he RSV of claim 26, Wherein the genome or 
antigenome encodes a human RSV in which a selected gene or gene 
segment is replaced with a counterpart gene o\ gene segment from 
a heterologous RBV. 



34. The RSV of claim 33, wherein the selected gene is 
NS1 or NS2 and the counterpart gene is N. 



35. The RSV of claim 26, wherein the RSV genome or 
antigenome further comprises a nucleotide sequence of a non-RSV 
molecule selected from a cytokine, a T-helper epitope, a 1 
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4 restriction site marker, or a protein of a microbial pathogen 

5 capable^ of eliciting a protective immune response in a mammalian 

6 host \ v 



1 36. The RSV of claim 26, which further comprises a 

2 gene or genev from PIV replacing a corresponding gene or gene 

3 segment of RS\ 



1 
2 



37. The RSV of claim 36, wherein the PIV gene or gene 
segment encodes HN^ or F glycoprotein of PIV1, PIV2, or PIV3 . 



1 38. An isolated infectious RSV particle which 

2 comprises a recombinant RSV genome or antigenome, a major 

3 nucleocapsid (N) protein, a nucleocapsid phosphoprotein (P) , a 

4 large (L) polymerase protein, and a RNA polymerase elongation 

5 factor, wherein tfce RSV gfenome/or antigenome is modified by a 

6 termination codon introduc^i/within a selected gene, or by a 

7 change in sequence, positions, or presence of a GS or GE 

8 transcription signal relatfive\to the selected gene. 



1 
2 
3 
4 
5 
6 

1 
2 

1 
2 



39. A method/ for stimulating the immune system of an 



individual to indu 



ce protection against! respiratory syncytial 



virus, which comprises/ administering to| the individual an 
immunologically su 
recombinant RSV of 
acceptable carrier 



40. Th€; 
10 3 to 10 6 PFU of t 

41. Th< 



ffitient amount--ef\thfe isolated attenuated 
cMaurm, 26 or 3 8 i^la physiologically 



lethod of claim 39, apmvj-nistered in a dose of 
le attenuated RSV. 

method of claim 39, whereinNthe attenuated 



RSV is administered to the upper respiratory traat , 



1 42. The method of claim 39, wherein the \ttenuated 

2 RSV is administered by spray, droplet or aerosol. 



1 43. The method of claim 39, wherein the attenuated 

2 RSV is administered to an individual seronegative for antrbodies 
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3 to RSV or possessing transplacental ly acquired maternal 

4 antibodies to RSV. 

1 \ 44.. A vaccine to induce protection against RSV, which 

2 comprises ^an immunologically sufficient amount of the isolated 

3 attenuated ^recombinant RSV of claim 1, 26 or 38 in a 

4 physiologically acceptable carrier. 



1 
2 



45, 



rhe vaccine of claim 44, formulated in a dose of 



10 3 to 10 6 PFU of \:he attenuated RSV. 



1 46. The ^ccine of claim 44, formulated for 

2 administration to the\ipper respiratory tract by spray, droplet 

3 or aerosol. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

io; 
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47. A compos itlon^ which comprises an expression 
vector comprising an isolatNed polynucleotide molecule encoding a 
RSV genome or antigenome having at lleast two attenuating 
mutations, at least one of that mutations specifying a 
temperature-sensitive substitution a 

in the 



Met 



1169, 



or Tyr x 



sensitive nucleotide substitution \ln 

gene M2, and one or more expressionVvjector which comprises one 
or more polynucleotide molecules encoding N, P, L and RNA 
polymerase elongationV factor proteinsj G^f RSV, whereby upon 
expression an infectious RSV particle ia produced. 



amino acid Phe 521 , Gln 831 , 



s gene or a temperature - 
the gene -start sequence of 



1 48. The composition of claim 4' 

2 infectious RSV particle is a virus. 



wherein the 



1 49. A method for producing an infectious attenuated 

2 RSV particle from one or more isolated polynucleotide molecules 

3 encoding said RSV, comprising: 

4 coexpressing in a cell or cell-free lysat^ the 

5 expression vectors of claim 47, thereby producing saic 

6 infectious RSV particle. 
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50. The method of claim 49, wherein the RSV genome or 
antigenomev and the N, P, L and RNA polymerase elongation factor 
proteins arte expressed by two or more different^ expression 
vectors 

51. \The method of claim 49, wherein the RSV wherein 
the genome or antigenome is modified to ablate or modulate 
expression of a SH, NS1, NS2 or G gene or a cis-acting 
regulatory sequenc 

i^thod of claim 51, wherein the SH gene is 

deleted. 

53 . The methi 
reciprocally substituted 

54 . The method o$ 
regulatory sequence is rep] 
sequence 

55. The mi 
regulatory sequence i 
different RSV gene or 




, wherein the NS2 gene is 
the SH gene. 

wherein the cis-acting 
sterologous regulatory 



wherein the heterologous 
regulatory sequence of a 



56. The me 
antigenome further cotrlp 



57. The met! 



herein the RSV genome or 
ne segment encoding an 



immunogenic F or G protoin region of a different RSV subgroup, 



od of claim 51, wherein the genome or 



antigenome comprises a chimera of a human RSV 
least one non-human RSV sequence. 



sequence and at 



1 
2 
3 
4 



58. The method of claim 51, wherein theWnome or 
antigenome encodes a human RSV in which a selected gene of gene 
segment is replaced with a counterpart gene or gene segment from 
a heterologous RSV. 
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59. The method of claim 51, wherein the RSV genome or 
ant igenome further comprises a nucleotide sequence of a non-RSV 
molecule selected from a cytokine, a T-helper epitope, a 
restriction si\e marker, or a protein of a microbial pathogen 



capable of eliciting a pj 
host . 



60. The 

\ 

antigenome f urthex* 
HN or F glycoprot€i 



ctive immune response in a mammalian 



kthod of claim 51, wherein the RSV genome or 
lse$ a PIV gene or gene segment encoding 
IVJL, PIV2, or PIV3. 



pomr 



61. 



RSV strai 



selected from cpts RSV 248 (ATCC VR 
2450), cpts 248/4)5)4 (ATCC ^^2454), cpts 248/955 (ATCC VR 2453), 
cpts RSV 530 (ATCC VR 2452) , c^ts 530/1009 (ATCC VR 2451), or 
cpts 530/1030 (ATCC VR 2455) . 



1 
2 



62. An RSV strain selected from B-l cp52/2B5 (ATCC VR 
2542) or B-l cp-23 (ATCC VR) . 



8Mr< 
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